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57 ABSTRACT 
Process for the coloration of cellulosic textile fibers 
which comprises applying thereto, in the presence of 
thiourea, a dyestuff containing in its molecule at least 
one sulphinic group, and fixing the dyetuff by means 
of a treatment at a temperature ranging from 100 C 
to 200° C. 
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SULFINIC ACID AND THOUREA DYEING OF 
CELLULOSC TEXTLES 

The present invention is concerned with a process for 
the coloration of textile fibres and with materials dyed 
or printed by means of the process. 

It has been found that dyestuffs containing in their 
molecule at least one sulphinic group as the free acid 
-SOH or as a salt thereof are capable of being fixed 
on textiles fibres, especially on wool, silk, natural or 
regenerated cellulose fibres or polyamide fibres, by 
treatment at elevated temperature. According to the 
present invention a process for the coloration of textile 
fibres is provided which comprises applying to the 
fibres a dyestuff containing in its molecule at least one 
sulphinic group and fixing the dyestuff by means of 
treatment at an elevated temperature. 

It is preferred, especially in the case of cellulose 
fibres, to carry out this treatment in the presence of 
sulphur or a substance capable of yielding sulphur, 
such as thiourea, a derivative of thiourea, for example 
an alkylthiourea or arylthiourea, a thioamide, thiocya 
nate, an alkali metal sulphide, alkali metal thiosul 
phate, or in the presence of finely divided elementary 
sulphur. 
Amongst the dyestuffs which can be used in the pro 

cess of the invention are, for example, the following: 
azo, anthraquinone, oxazine, nitro, phthalocyanine, 
perinone, naphthoyleneimidazole, perylene tetracar 
bonimide and quinacridone dyestuffs. They may be 
metallisable or metalliferous and may contain metals 
such as copper, chromium, cobalt, nickel, manganese 
or iron. Besides the sulphinic group, they may contain 
other water-solubilising substituents such as for exam 
ple -SOH, -COOH, -SO3Na, or -OSOH groups, 
or reactive groups such as vinylsulphone, g-chloroe 
thylsulphonamido, g-chloro-5-hydroxy-propylsul 
phonamido, 2,6-dichloro-1,3,5-triazine-yl, 2-chloro 
1,3,5-triazine-yl, 2,4-dichloro-pyrimidinyl, 2,4,5-tri 
chloro-pyrimidinyl, 2-chloro-benzothiazyl, 1,4- 
dichloro-phthalazinyl or 2,3-dichloro-quinoxalinyl 
groups. 
The sulphinic group may be introduced into the mol 

ecule of the dyestuff or one of its intermediate products 
for example by one of the general known methods for 
the preparation of sulphinic acids, such as by the action 
of a reducing agent on a sulphochloride or by the ac 
tion of sulphurous acid on a diazonium salt in the pres 
ence of copper powder. The conversion of the -SOCl 
group into a sulphinic acid group by means of a reduc 
ing agent can be effected, for example, by the action of 
an aqueous solution of alkali metal sulphite at a tem 
perature between 0° C. and 50° C., under conditions 
such that there is always a small excess of alkali metal 
sulphite in the solution. 
The introduction of the sulphochloride group itself 

can be effected for example by the usual methods, such 
as oxidation by chlorine of a disulphide group, sulpho 
chlorination by chlorosulphonic acid, the conversion of 
a sulphonic group into a sulphochloride group by the 
action of chlorosulphonic acid, thionyl chloride, phos 
phorus pentachloride, phosphorus trichloride and chlo 
rine, or phosphorus oxychloride. This introduction may 
be carried out on the dyestuff itself or on an intermedi 
ate product such as, for example, a coupling com 
pound, which is subsequently converted into dyestuff. 
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The dyestuffs thus obtained are stable at ordinary 

room temperature in a slightly acid (i.e. having a Ph 
between 4 to 7), neutral or alkaline aqueous medium, 
which enables them to be dried as the free acids or as 
salts and their alkaline solutions to be kept without 
deterioration. They may be applied to the fibres for 
example by dyeing, foularding or printing. For this 
purpose, the aqueous solutions of these dyestuffs, pos 
sibly thickened, and to which may be added sulphur or 
products yielding sulphur, solvents, hydrotropes, wet 
ting agents, dispersing agents, stabilisers, acid-abosrb 
ing agents or other auxiliary substances, are applied to 
the fibres according to the usual processes. These fibres 
may be of any form, such as for example yarn, fabric, 
wadding, bobbins, or cakes. The fixation of the dyestuff 
on the fibre is advantageously effected by a thermal 
treatment at elevated temperature, for example by 
heating the dyebath to the boil in the case of wood or 
"nylon." In cases where the application in aqueous 
medium has not been carried out at a temperature 
sufficient to ensure the fixing of the dyestuff on the 
fibre, the material for example cotton is subjected to a 
subsequent thermal treatment at a temperature ranging 
from 100° C. to 220° C. Under these conditions the 
dyestuff is fixed on the fibre with a high yield, which is 
in most cases nearly quantitative, and thus provides 
colorations which show an excellent fastness to wet 
teStS. 
The following examples, in which the parts are parts 

by weight, unless the contrary is indicated, are given 
without limiting the invention thereto. 

EXAMPLE 1 

12 parts of copper phthalocyanine are added to 60 
parts by volume of chlorosulphonic acid with external 
cooling, and the mixture is then heated to 135 C. over 
a period of half an hour and maintained for 4 hours at 
135°-142 C: It is then cooled to 60° C., 20 parts by 
volume of thionyl chloride are added, and the mixture 
is heated to 95 C. over a period of half an hour and 
maintained for an hour and a half at 95-98 C. It is 
cooled, poured into 250 parts of a saturated solution of 
salt containing 500 parts of ice, filtered and the filter 
cake washed with ice water. The cake is suspended in 
200 parts of ice water, the pH adjusted to neutrality at 
0° C. by means of a 2N solution of sodium carbonate, 
20 parts of anhydrous sodium sulphite are added, and 
the whole is stirred for about two hours at the ambient 
temperature, while the pH is kept slightly alkaline at 
between 7.3 and 7.8 by means of a 5N caustic soda 
solution. 100 parts of salt are added, the product is 
acidified with 15 parts of concentrated hydrochloric 
acid until the pH is 3, and the solid is filtered off, 
washed with a saturated solution of salt and dried at 50 
C. A deep blue powder is obtained. On dyeing in the 
presence of acid-absorbing agents and urea and heat 
fixing, this dyestuff gives, on natural or regenerated 
cellulose fibres, a green shade which is very fast to wet 
tests. The fastness to washing may be further improved 
by adding thiourea to the foularding solution or to the 
printing paste of the dyestuff. 
The application is made, for example, in the follow 

ing manner: a foularding bath is prepared containing 
one part of dyestuff, 5 parts of urea, 1.5 to 2 parts of 
thiourea, 0.6 parts of sodium carbonate, and 20 parts of 
water. A cotton fabric is foularded in the bath so pre 
pared, and is dried at 80° C. and fixed for about 3 
minutes at 200 C. After washing and soaping, a very 
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brilliant green shade is obtained having excellent fast 
ness to wet tests and to light. 

EXAMPLE 2 
25 parts of bis-1,4-(2,6'-dimethyl-phenylamino)- 5 

anthraquinone are added to 90 parts by volume of 
chlorosulphonic acid, and the mixture is heated slowly 
to 70-80 C. and this temperature is maintained until 
evolution of hydrochloric acid ceases, which requires 
about two hours. 20 parts by volume of thionyl chloride 10 
are added in a period of 20 minutes, and the mixture is 
heated to 98°C. and maintained at this temperature for 
two and a half hours, after which it is cooled, poured on 
to ice, the solid filtered off and washed with ice water. 
The filter cake obtained is suspended in ice water and 15 
40 parts of sodium sulphite are added at pH 7.6. The 
mixture is heated to 45-50° C. in an hour and a half 
and maintained at this temperature for about 2 hours 
while the pH is regulated to about 7.5 by means of a 2N 
solution of caustic soda until there is no longer any 20 
tendency for it to fall. 200 parts of salt are added, and 
the solid is filtered off in the hot, washed with a 15% 
solution of salt and dried at 50° C. A deep blue powder 
is obtained which dyes cotton by the process described 
in Example 1 in a very bright blue shade having an 25 
excellent fastness to wet tests and to light. 

EXAMPLE 3 

The sulphochloride of bis-1,4-(4'-methyl 
phenylamino)anthraquinone is prepared and treated 30 
with a solution of sodium sulphite according to the 
process of Example 2. A dyestuff which dyes cellulose 
fabrics green is obtained. 

EXAMPLE 4 35 

50 parts of 2-hydroxy-naphthalene) < 1 azo 7 > 1,5- 
disulphonaphthalene are added to 250 parts of chloro 
sulphonic acid while cooling externally, then the mix 
ture is slowly heated to 70° C. and maintained at this 
temperature for 3 hours. It is cooled to 60° C. and 30 40 
parts by volume of thionyl chloride are added, and the 
mixture is then heated to 70-75 C. and maintained at 
this temperature for two hours. It is cooled to the ordi 
nary temperature, poured on to ice, and the solid is 
filtered off and washed with ice water. The filter cake 45 
obtained is then suspended in 300 parts of water and 
ice, the pH is adjusted to neutrality, and 50 parts of 
sodium sulphite are added. The mixture is allowed to 
attain the ambient temperature while the pH is regu 
lated to around 7.5 by means of a 2N solution of caustic 50 
soda. Then 400 parts of salt are added and the product 
is acidified with 50 parts of concentrated hydrochloric 
acid. After filtration of the solid and washing with satu 
rated brine, it is dried at 50 C. A deep red powder is 
obtained which dyes cellulose by the process of Exam- 55 
ple 1 in a red shade which is very fast to wet tests. This 
dyestuff also dyes wool at the boil in acid, neutral or 
slightly alkaline medium in a red shade, likewise very 
fast to wet tests. It dyes "Nylon' in an aqueous bath at 
the boil. 60 

EXAMPLE 5 

50 parts of 1-phenyl-3-methyl-5-pyrazolonel-44 
azo 7>-1,5-disulphonaphthalene) are added to 150 
parts of chlorosulphonic acid with external cooling, 65 
and the mixture is heated slowly to 70-80 C. and 
maintained at this temperature for 2% hours. 45 parts 
by volume of thionyl chloride are gradually added, and 

4 
it is then heated at 95-98°C. for 2% hours, cooled to 
the ambient temperature, poured on to ice, the solid 
filtered off and washed with ice water. The filter cake 
obtained is suspended in 300 parts of water at 0°C. and 
the pH is adjusted to neutrality by means of a 2N solu 
tion of sodium carbonate. 40 parts of sodium sulphite 
are added and the mixture is left to attain the ambient 
temperature while the pH is regulated to around 7.5 by 
means of a 2N solution of sodium carbonate. 200 parts 
of salt are added and the product is acidified with 50 
parts of concentrated hydrochloric acid, the solid fil 
tered off, washed with saturated brine and dried at 50 
C. A yellow powder is obtained which dyes cellulose 
fabrics by the process of Example 1 a bright yellow 
shade possessing an excellent fastness to washing. 

EXAMPLE 6 
20 parts of di-(1-anthraquinonyl)-amine are added to 

100 parts of chlorosulphonic acid while cooling exter 
nally. The mixture is heated slowly to 75 C. and main 
tained for 4 hours at 75-80 C. 20 parts by volume of 
thionyl chloride are added in a period of 45 minutes, 
and the mixture is heated to 95-98 C. and maintained 
at this temperature for two and a half hours. It is then 
left to cool to the ambient temperature, poured into ice 
and filtered. The filter cake thus obtained is suspended 
in 500 parts of ice water, the pH is adjusted to neutral 
ity, and 20 parts of sodium sulphite are added. The 
mixture is then heated to 45° C. in a period of two 
hours while maintaining the pH slightly alkaline (i.e. 
about 8), stirred for an hour at this temperature, acidi 
fied with hydrochloric acid, salted out with sodium 
chloride, the solid filtered off, washed with brine and 
dried at 50°C. A deep brown powder is obtained which 
dyes cotton by the process of Example 1 in a brown 
shade which is very fast to wet tests and to light. 

EXAMPLE 7 

On operating as in Example 5 with 50 parts of 4'-sul 
phol-phenyl-3-methyl-5-pyrazolonel- <4 azo 12- (4- 
sulphobenzene), a dyestuff is obtained which, under 
the same conditions of application, dyes cellulose fab 
rics a golden yellow shade which is very fast to washing. 

EXAMPLE 8 

15 parts of the dioxazine dyestuff of the formula 

CH 2n 5 l 
%Y-%Y&^^^ 

CH Cl 

are introduced into 100 parts by volume of chlorosul 
phonic acid with external cooling, and the mixture is 
heated in a period of 1 hour up to 115-120° C. and 
maintained at this temperature for 4% hours. It is 
cooled to 50-60C., 45 parts of thionyl chloride are 
added, and the mixture is heated up to 95°C. and main 
tained at this temperature for 3 hours. After cooling, it 
is poured in to 1000 parts of water and ice, filtered, and 
the filter cake thus obtained washed with ice water. It is 
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suspended in 250 parts of water and ice and 30 parts of 
sodium sulphite are added while stirring. The pH is 
maintained at between 8 and 8.2 by the addition of a 
2N solution of sodium carbonate at 0°C. After solution 
of the dyestuff, it is heated for 1 hour at 45°-50° C., 5 
cooled to 10° C. and the sulphinic dyestuff is precipi 
tated by means of hydrochloric acid and sodium chlor 
ide, and is filtered off, washed with brine and dried at 
50° C. 
8 parts of urea and 2 parts of thiourea are added to a 0 

solution of the dyestuff obtained comprising one part of 
dyestuff as sulphinate in 25 parts of water. A cellulose 
fabric is foularded with the solution thus prepared, 
dried at 80°C., heated for 3 to 5 minutes at a tempera 
ture of 180° C., washed with water and washed with 
soap at the boil. A violet-blue coloration is obtained 
which is endowed with very good fastness to washing 
and to light. 

15 

EXAMPLE 9 20 

20 parts of induline base are introduced into 75 parts 
of chlorosulphonic acid with external cooling, and the 
mixture is heated up to 120°-130°C. in a period of one 
hour and maintained at this temperature for 4% hours. 
It is cooled to 60-70° C., 40 parts by volume of thionyl 
chloride are gradually added while heating slowly up to 
95°-98 C. and this temperature is maintained for 3 
hours and then the product is cooled to ordinary tem 
perature. The solution thus obtained is poured in to 
500 parts of water and ice. The precipitate formed is 
filtered off, washed with ice water and suspended in 
200 parts of water and ice. 40 parts of sodium sulphite 
are added while stirring and maintaining the pH at 
between 8 and 8.4 by the addition of a 2N solution of 35 
sodium carbonate at a temperature of 0°C. The dye 
stuff is practically dissolved at this temperature. It is 
heated for an hour at 45-50 C., cooled to 15 C., 
acidified with hydrochloric acid, the solid filtered off, 
washed with brine and dried at 50° C. A dyestuff is 
obtained which dyes cellulose fabric by the process of 
Example 1 in a black shade which is fast to wet tests 
and to light. 

25 

30 

40 

EXAMPLE 10 
45 

25 parts of phthaloperinone are introduced into 150 
parts of chlorosulphonic acid, the mixture is heated to 
80° C. and this temperature maintained for 1 hour. 
Then 30 parts by volume of thionyl chloride are gradu 
ally added and the mixture is heated for 2 hours at so 
90° 95° C. 

It is left to cool, the mass is poured on ice, and the 
solid is filtered off and washed with ice water. The 
precipitate is made into a paste with 300 parts of ice 
water and neutralised to pH7 by the addition of the ss 
necessary amount of sodium carbonate solution. 30 
parts of anhydrous sodium sulphite are added in suc 
cessive fractions at 0°C. then the temperature is al 

60 

65 

6 
lowed to rise to the ambient temperature while the pH 
is maintained at between 7 and 7.4 by the introduction 
of 250 parts by volume of a 2N solution of sodium 
carbonate. 
After stirring for 2 hours, a little insoluble material is 

filtered off and the dyestuff is precipitated by the addi 
tion of 200 parts of sodium chloride and 27 parts of 
sodium chloride and 27 parts by volume of 10N hydro 
chloride acid. 
The solid is filtered off, drained and dried under 

vacuum. 48.5 parts of a dyestuff are obtained which, 
when applied according to Example 1, dyes cellulose 
fibres a red-brown shade which is very fast to washing. 

EXAMPLE 11 

On operating as in Example 10 on 30 parts of naph 
thaloperinone, a dyestuff is obtained which, under the 
same conditions of application to cellulose fabric, pro 
vides a violet-brown shade having very good fastness to 
washing and to light. 

I claim: 
1. Process for the coloration of cellulosic textile 

fibres which comprises applying thereto, in the pres 
ence of thiourea, a dyestuff containing in its molecule 
at least one sulphinic group, and fixing the dyestuff by 
means of a treatment at a temperature ranging from 
100° C to 220 C. 
2. Process according to claim 1 wherein the sulphinic 

group is a sulphinic acid group. 
3. Process according to claim 1 wherein the sulphinic 

group is a salt of sulphinic acid. 
4. A process for coloring cotton textile fibers com 

prising the steps of applying to the fibers an aqueous 
composition comprising a water soluble, organic dye 
stuff which is a sulfinate of the phthalocyanine series 
selected from the group consisting of phthalocyanine 
sulfinates, copper phthalocyanine sulfinates and nickel 
phthalocyanine sulfinates and containing at least one 
pendant sulfinate group per phthalocyanine molecule 
as a substituent for hydrogen in the arylene nuclei of 
the phthalocyanines and a fixing agent selected from 
the group consisting of thiourea and elemental sulfur, 
drying the fibers; heating the fibers at an elevated tem 
perature until the dyestuff is fixed; and washing the 
fibers. 

5. A process as defined in claim 4, and further char 
acterized in that said sulfinate of the phthalocyanine 
series also has pendant thiosulfinate or pendant sulfo 
nate groups as substituents for hydrogen in the arylene 
nuclei of the phthalocyanines. 

6. A process as defined in claim 4, and further char 
acterized in that said aqueous composition is neutral or 
slightly alkaline. 

7. A process as defined in claim 4 and further charac 
terized in that said elevated temperature is 100-220 
C. 
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